BY MABEL A. SMITH

Seasonal Adjustment of Economic Time Series
Signifieance and Uses

SEASGNAILY adjusted series are
being used increasingly to detect basic
ghort-run changes in economic and
business conditions, with resylting em-
phasie on refining the methods used for
adjusting eschomic series for seasonal
varistions. An ewireness of the sipnifi-
cagce and uses of adjusted series and
of the mutiplicity of problems involved
in adjustment techniques, and in the
interprotation of the series, is especially
important at this time when seasonally
adjusted daia are being more widely
utilized as guides in policy making by
both government and business.

This articls eovers briefly the varisiy
of seascnzl patterns, the relation of
seasonal varigtions to  longer-term
movements, and Glugrates: soma of the
problems of massurement. It sugpests
w few uses of seasonally adjusted data
az guides in business foreeasting and
for other purposes.

Need for adjustment
An important use of economic or
business series is to determine the stage

in the business cycle, or the position in -

ralation to the long-term growth of the
nation, industry, or business involved.
For thizs purposzs, the problem resolves
itaelt into separating cyclical and sscu-
lar foreas from other types of influencas,
particularly thoze due to seasonsl
fartors. Having dependable separn-
tion of these various components is
often of eritice! importance in spobbing
turping peiots in the cycle.

In recent months, for examnple, gov-
ernment officinls and others have been
mpaged in determining the *true"
cowrse of our econsmy—whether nnd
o what extent it iz still moving up-
wird, or Is tending to leval off, or
whather it hes already passed its peak.
In pavt such analysis must vely on the

" .

. had faltered in July?

use of sessonally ndjusied economic
data, which are designed to revesl
whethar actual changes in business
over recent months have been larger or
smaller than normal seasonal move-
ments. _

Senzonally edjusted data are also
egzentinl puides to businessmen in
making sound decisions concerning
short-run operstions. ‘These include
determmpiions as to price and inven-
tory policy, materjal purchases, and
workers needed, and are vaually based
upon forecasta of the volume of business
in the monthe ahead, often for the na-
tion as o whole ns well as for the individ-~
ual compesny.

For exampls, July retail sales at
department stores decreased 12 pereent
from June with the result that thege
vatailers had $160 million lass buginess
then m June, Iloss thizs mean that
eonsumer buying st depariment stores
On the con-
trary, retnilers lmow that July is
normally & slagk month becavse of
vneations and . other ressoms. Being
aware of this, they often gage their
performance with that of the same
pericd the year before. The uge of
such yenr-to-year comparisonsz is quite
common smong businessmen and
others. There appearz to be implicit
in thie practice the belief that if this
year's figure is above last vear's, the
siination is favoreble, and vice versa.
While this procedure has the advantage
of gimplicity, it may easily result in
aroneons coiclusions in evaluating th
current tendency. :

Let us go back to the departrcot
ptore illugtration. July sales were 9
percant shova July of last yvear. But
using this some type of compnrisen,
June wags alzo higher than the previcts

June, and the same was true for the
earlier months of this vear. For mere
than a year the economy has been re-
¢covering from the 1981 recession low—
incomes have been rising, and in many
areas consumers have tended to in-
crease their purchases in line with their
income gains. The year-to-yvesr ad-
vences do nob provide a measurs as to
whether department shores were partici-
pating in the recovery, ard to what
extent. Such year-to-year comparisons
¢an indicate only what has happened
vver but not during the interveniog 12
months; they do not show whether tho
overall tremd has altered,

How, then, can the wiore execaotive
really judge the true” cowurse of s
sales? The answer s that spesfic
methede have been developed for ap-
praising the basic movement of & series
froiz one peried within a year to
nnother. Io the case of depariment
storea, the vse of these technigques in-
dicates that the decline i their average
daily sales from June to July due to
geazonnl nfluences alone has changed
geadunlly from 16 to 12 percent aver
the past 10 years. Thus, if such sales
had decrensed 12 percent this July, it
would have been in line with sessonsl
axpectationa. Instend, the acinal de-
cline in their average daily ssles was @
percent,! This means therefore that
department stores experienced an im-
provement in Juoly sales over June—an
rise of 3 percent—even though the
nctual dollar volume was less than io
June.

Anatomy of ar econotnic tine series

The varions components which to-
sether result in the observable overall

5. M differsnce botwoan thie dgure and o 13 penet
thown fax tdo ackan] Tomshly enlos 14 peeocutod ko by waake-
Wong L bleg nomber pf 10y doye,

P
1



Beptmber 1042

movement of sn economic time sarjes

" gre tha long-tarm trend, the cyclienl

fluctnations, - the sensonal variations,
gnd tha random or Jrr&gulur nNARrecur-
rent influences.

The trend iz the basic gruwth_ur dea-
clina . over a loog-run pericd. The
cyale consists of shorter ran movements
characterized by alternating periods of
expansion and contraction which may
ltst several years. The seasonal con-
gists of movements within the year
whith follow 2 more or less regular
yabtern and come about becanse of oo-
currences usually associated with the
seasone of the year; they reflect pri-
mexily chenges in weather conditioms,
trade practices, and consumer buying

hebits. For exampla, each year sales -

of gascline service stations rise steadily
¢ June, sontinue high in July aod Au-
gust reflecting vacation trips, and then
fell off for the remainder of the yenr.
Mosat economic series contain significant
seesonal duotustions, but 2eme contain
virtbually noma—stock  prices, for
cxample. -

The irregular fluctustions are thoge

" that remain after the thres factors men-

fioned bave been ieken inée account.
They may be varations of o random
natare, or veflect exesptional events,
such a3 strikes, wars, and unusual
weather. Normal weasther influences
are taken into account by the seasonal
adjustoent, -

The four kinds of movements de-
senbed wary in importancs from one
geries to another. The outstanding
Feature of series such ag the production
of satibiotics, synthetic fihers, and
frozen foods iz thajr stronp uptrend.
Durable goods, on the other hand, are
genexally characterized by wide cyelical
flwotuntions. Other zeries, such as
departwoent store sales, do not show
such sharp trends or pronounced cycli-
£a]l movements but exhibit wide ses-
gonal fluctuations. The Jrregular move-
menta sre very large in the cese of
manufacturers’ purchased material in-
ventonies, bud very small in grocery
BtoTe sales.

The moat common representation of
8 time eeries (E) m terms of the sfore-
mentioned components is:

E=TxCxSXI®
E T )
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It is clear from this relotion that in
ordar to obtain the aeasonal factors(S),

it is necessary to estimata the product
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of T and 7 (often called the “trend-
eyela™), and then to eliminate the
irregular alement J by averaging. The
statistical methods by which this is
accomphished will ba touched oz later.
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Ii is nlso epparent from the fisé
equation that to remove the sesspnal
elemant from the original unadjusted
series, all that is needed iz to divide E
by 5,

S mEfS=TXCx i

Thus, the sessonally adjusted series
(5"} consiste of the product of &rend,
cycle, and irregular elements, the sea-
sonal fector baving been removed.

The above formulation is lustrated
ia the chart on page 25, which shows
the composition of an actuel time saries,
namely, monthly production of chemi-
cals and related producis, over the
Iast 15 years. WNote the irregularities
in the pattern of actual predustion in
the first panel. The straight line

drawn through this curve represents.

the lonp-tarm trend, which in this cage

reflacts an average rate of growih of
7Y% peroent per year. The vexi panel :

of the chart shows the wavelike
oyclical fuciuationa of this series.
The product of the trand and e¢yolical
movements comprises the trend-syels
component of the original data.

The middle line rovasls the fairly -

regular seasonsl movements recurring
within each year. Thesa ranpe’ from
an average high of 103 percent of the
snnual average in March to an average
low of 94 pereant in July—s epread of
nearly 10 percent. The pext to tha
bottom  panel shows the random
changes, Dot due to trend, eyele, or
sepsonal- fagtors. It iz apperemt that
in the caze of chamicals production the
random or “residunl” fluetustions are
very small.

The product of the monthly readings
from the trend and the threes middie
lines yields the actnal production shown
in the top enrve. As indicated enclier,
when the actual value for each month
is divided by the corresponding seasonsl
factor shown in the third panel, the
result represenls the seasonally nd-
justed series shown by the botlom
line on the chart. Note the regularity
of the monthly Huctuntions here since
they now veflect only the trend, cycle,
and, in this case, relatively miner
random infleences,

As the chert shows, the seasonol
variations contribute greatly to the
mouthly fuctnations. Over .the 15-

SURVEY OF CURRENT BUSINESS

year perind the average absolute month-
to-month change in chemicals produe-
tion attributeble to the seasonal factor
iz 1.9 percent, wherees for tlie cycle it.
smounts to 0.8 percent, and for ‘the
trend and irregular movemenis sach
18 percent. -

Encompaszed within the definition
of scasomal sre wvariations bebween
months due t¢ differences in the num-
ber and relative importance of working
or -selling days. Venations in the
length of the calendar month may be
taken care of in the regular seazonal
adjustment, but ths basie method does
not teke inte account differences in
the number of days n business operstes—
due, for mraml:le, to & varying number
of Bundays in a month—or veriations
in the Telative importance of the various
daya of the weak in that partionlar area.

In the ess2 of food stores, whers s
large part of the buying i done o the
“lattar pait of the week, sven though

2 months may have tha same nmbar
“of shopping days, the one having an
extra Saturday, for sxample, will gen-
srally record larger sales.  Inseasonslly
adjusting series of this type, the datn
are firet converted to an average daily
or monthly hasis, in the computation
.of which tha days of the waeek are

weighted according to their relative
jmportance.

Changes in sonsumer habits or other
conditions often result in a shift over
& period of time in the seasonal factor
for a particular tmanth or quarter. For
exprnple, in the past when cars had no
heaters and when rosds were not usually
deared of snows, the use of cars and the
consumpiion of gasobine  declined
sharply in the winter months, As these
conditions were modified, and depend-
ence on private transportation in-
crensed, the sensonal infiuence bhecame
much less pronounced. Thus, sn i~
provemsnt in gasoline sales for the
satne month in successive yeers may
merely refleot o shift in the normal
seasonal toward increasing usc of ve-
hieles at that time of tha year.

A sroond Hlustration of the changing
irnportahce of certain ménths over a
period of yesrs may be found in de-
portment store sales. At the present
time neatly 1830 percent of the average
monthly gales for the year nre made in

December; 15 years ago the pércentags
was 168 Offsetting the - December
gain, February and barch ? sales have
declined’ from 80 and '93° percent,
respectively, to 73 and 85 percent of the
annual average. Thus, Christmas buy-
ing hes become & more and more im-
portact part of depurtmmb store bisi-
neas.

Finally, tax collections by the Fedaral
government invelve s seasonal pattern
which is determined by Jaw. At timas
the law has been changed sa to the due
dates of taxes'and this has resulted in a
shift in the sessonal pattecn.

Vnnel::,r qf mmm! patterns

The interest in seasonal movements
iz highlighted by the fact that in our
¢conomic activities Ghere iz a wide
voriety of spasonal patterns, ranging
from cases whers thare appenrs to be
no seasonal veriation at sll to those
where the seasonal effect in & particular
month is many times the aversge for
the year, In this section varioua types
of seasonsl patterns will be presented.

The chart on page 27 shows tha wide
vorety of seasonnl patterne in redall
trada. The sensonal factors presented
hars ara thoss derived for 1082 in
order of increasing wariability. The
ratail trade ares encompsassas practi-
enlly all types of sensonal movements
which commonly secur.

Note that storas handling primarily
etaples  axperience little seasomal
changes in sales—ithese include grocary
and other food ztorez and, excopt for
Christrnaa gift buying, drug stores. Et
should . be noted that even thoupl cthe
sensomnal movement for total grocery
stove sales iz small, for mapy individial
products there are pronoutieed waves of
buying at different times of the year.
This is pavticularly true of seasonal
items such ‘as fresh fruits and vege-
tables, where the supply may vangs
from many times the annunl average in
ona part of the year %o zerd in another.
Apporently when these foods are not
avnilable or are in smoll supply, con-
gumers shift their buying to the frozen
or canned version or to other more
plentiful items, thus minimizing the
sepsonal movements in total grocery
ators sales.

& CompariBow of the bacth Opares for 147 amd 180,
Yiors having appraztorately tle ssme Eavler dats, iikepbes
& Blnline dedns I lLportanes, ’
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The influsnee of wvacation travel
during the. summer monihs is apparent
in the seasonal paiterms for gasoline
servica stations and for enting and
drinking places. . Tha marked effect
of Christmas buying showe up in the
seazonals for penersl merchandise,
apparel, and farniture and appliancs
stored. In addition, the effect: of
‘Easter - buying, - which occurred late
in April this year, is depicted sarildngly
in the apparel store sgles segzonal, and
to a lesser extant in- that for general
merchandise siores. Due * to - .the
influgnce of the weather om construc-
tion -activities, the pattern Jor lumber,
building materials, aad hardware storas
showas very low. sales in the winter
months, Automotive store sales are
typically high in the spring and then
decline until the new models appear on
the market in the fall. '

A =miler wide varsty of seasonal
patterns axists in induatrial produstion.
This becomes apparent when the series
are classified according to the average
aheolute deperture of their monthly
seazonal fastors from the yearly aver-
gge; this may be used as a measure
of the “amount’” of sessomal. If we
consider an average deperture batween
5 nnd 10 percent as indicative of a mod-
erate seasonal, then sbout X of the
production series ! {all into thiz cate-
gory. This includes most fabricated
matals, farnictwrs, lumber, drugs, ean-
ning, and leather industries.

Pronounced sessonals (more than
10 percent average devintion) are indi-
eated for ¥ of the series, namely, the
apparel, distilling, agricultural machin-
ery, Gin can, and metal mining
industries. - The remuaining half which
have small seezonel paitans (Jess than
5 pexcent deviation} includes the food,
paper, peirolemm, rubber, chemicals,
primary metals, uviilities, and most
nenagricultural machinery industries.

Perhaps the most pronounced sea-
gongls occur in the produckion sod
marketing of agricuftural produets.
Here the dets sre far from completa,
and the sessonals are genmerally more
difficult to determins. In many cases

4. Blore wuny cnponeats of the moeoihlr indosirial
proloctin iodes are Lasd on dagnbeaird, theoe deporbine
wipg hesed oo manofoeture” pnles plws mUning and uidlitgs,
Ewgloymant ved manheors ponerully shaw oiach gl
3zeacind Aunctuntons than produttica.
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marketings -are bunched in only s faw
months, and ¢the perind may wary
from -one year to the next due to the
Ticizzitudes of the wenther. Currenis
are an extreme example where almost
the eatire supply iz marketed in ihe
month of July. The marketing of
pofatoes, on the other hand, i spread
rather evenly over the entira year.
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~IClartain of the production seriss hava
their parallels at the retail lavel. As
would be expected, where the paralel
ia cloze the seasonal factors are gencrally
zimilar, except for a lag. In apparel,
for example, manpfacturers’ shipments
reach a spring peak one month earlisr
than sales of retail apparel stores. The
extremely bigh Christmas saleas concen-

SEASONAL PATIERNS JN RETAIL SALES
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trated fo a. laxge extent in a singla
mionth at retail are spread over the
several preceding months at the pro-
duction lavel.

Whils it might be expected "' prioxi”
that the seasonal petterns for employ-
saent . and  production in -the sbme
industry would be mmilar, thi= is not
usuglly the case. In peneral, employ-
meat has smaller monthly fwctustions
than output, primerily because of
changes in the number of howrs worked
and in preductivity, Alse, recognizing
that saasonal movements do odéeur aod
are temporary, producers and distrib-
utors tend to msintain ther workers
in slack petiods and t4 lebgthen hours
of work during bisy perioda. In fasd,
whils only @, or about onefifth, of the
43 indnstries examined have producstion
gossomals with an averara ahaolute
monthly deviation of less than 4 per-

£, all but 2 of the 20 svailabls
employmant series fall into this sate-
gory. The two industries where the
employment gaasonal js relatively large
are coniract constrocetion and tobacco
manufacture.

Moving seasonals

A feature of certain series is a change
in the coptour of the seasonal over the
years, Tesulfog in moving seasinal
factors. -Such medifications in contom
arise mainly from gradual shifts in the
basic conditions undertying the seasonal
movemeants, such as ahpnges in ¢on-
sumer habits and . tastes. Moving
scasonals In malea of department sbores
and gasoline service stalions have
already been cited. In the latter case
the result bas been a dampening in tha
soasonal wmplitude from the prewar to
the postwar patiod.

Another example is given in the
adjncent chart, which shows themonthly
movement of Pﬁrt-lﬂnd cement produe-
tion from 1948 o the present, Here
there was n gradunl widening of the
seasonal through 1957, after which the
smplitude stabilized. Apparently this
change in amplituds wes a fupction
of the capacity awnilabie duving the
postwar period. In relution to demand,
capacity was inadequate in the eprly
postwar yaars, and this tended to Limit
tha production rise in the months of
high consumption, with the conse-
quence that some demand spilled over

AURVEY OF C:UEREHT,BUSEESE

into the following normally slack period,
Afier capacity was increased, the nor-
mal seasonal pattern prevailed. Along
with the change in amplitude there
is & strildog regularity in the seasonal
pattern, A lorge part of thizs product
is uiilized in suck seasounlly variable
outdoor operations as the construction
of roads and buildings.

Relation of seasonal eo longer run
moverents

It iz of interest to examine the
charactor of the seasonals in refation
to longer term movements!” Do indyws-
tries gxpariencing rapid prowth exhbibit
less pronounced ssnsonals? Is there
eny Telation batween the amplitude
of the cyele and that of the sessonal?
Do industries experience #. shift in
senponal ns the economy approaches
full employment? No exhaustive treat-
ment is proposed hers; rether, these
questions will be examined on o cose
ttudy baszie.

Whila many szamples can he given
to show that & wida variety of seazons]
Ppatterns nre ngsomiabed with growth
produets, two differing cases will be
preaeniad—passenger air trovel and
the use of electricity. Owver the past
decada the avernge rate of growth for
passenger revenues of wr carriers han
been 12% percent per year, whila sales
of electric power have increased st
an average annual rate of 8% percent.
It may be seen from the chart on page

Beptemabier. 1032

29, hnrwevar, that & sherp uptrend’ in
a saries does not necessarily have a
comrelation with the degree of seasonal
amplitnde. -Electric power. sales, -on
o quarberly basiz, have rorely deviated
more than 3 percent from the apnnal
average.®™ Passenger air revenues, on
the other hand, have fallen a8 much
a2 10 percent below the anpual nverage
in the first querter of the yeor and
have eaxceeded it by 8 percent in the
summar guarker.

The second queshﬂn-—whather thare
iz ooy releton betwesn the amplitude
of the ovale and the amount of thé
seasonal swing—ie again illustratad by
a fow representative cases. The chart
on page 30 shows the annunl movement
of four economie sevies over the postwar
period and their monthly movement
during 19611 Both residentizl con-

‘struction schvity -and sales of the

primary nonferrouz metsle indostry,
which are shown in the apper half of
the chart, have wide eyeclieal swings,
bit the amplitude of ther zeazonnls is
quite differsnt. Hesidentizl constrne-

tion activity is vsually very low in the

win tar and high in the period from May
to October. In the casze of the nenfer-

3+, Sirs pASINpAE TewE OLeE Af b aarriets oon ok aTadinble
mentkly, both mebcs e dhown quarterdy. The ewoese
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rous. metnls, however, the monthly
movemeant is within a relatively narrow
range around the annual averages.

A corresponding dissimilarity is ap-
porent batween cement production and
grocery store eales, twe areas which
show little cyelical effect. Theee series
are shown in tha lower half of the chart,

has & proncunced seasonal, while gro-
cery store aales shew very little monthly
fluctuation. In fact, if the monthly
sales shown in the chart were correctad
for varigticns in trading days,. aven
those small fluctuations would largely
disappant. :

It ia clear from this chart thaé ex-.

amples of all possible combinotions of
degree of cyclical swing and axmount of
seasonal flustuation couid be obtained,
Items which have wide cyclical swings
may bave litkle or 0o seasonsal fluctna-
tions or very marked seasonals, and
the same is true for items with small
eyclical swings.

The seasonal patterns of these four
cases and those associated with the
growih products reflect the fact that
the degree of seasomal variabiliby is
mwherently dependent primarily on the
habits, tastes, and customary practices
of the poopla of a country. This doas
not mean that the seasonal hehavior is
unalterable spart from these factors,
On the contrary, it iz likely that
changes may be developing az a reault
of special faotors such as the reduced
faras announoed by airlines 0 encourage
greater travel abroad in {he “aff-
season” period, ahd the reducad rates
and incrensing attractions offared hy
resort establishrents to stabilize their
seasonal business. ,

Finally, & word oh whether seasonal
patterna tend to bhe modified in pariods
when the economy is operating at full
resource use. Here our experience is
rather limited since there have been
few sxtended pericds during which the
¢concmy kos boen 23 finll amployment.
However, thers is no evidenca of wide-
spread ehiftz in ssasonal patierns m
the postwar full employment years from
those preveiling in yemvs of cyclical
changa. Obvicusly, when cartain indus-
trica are under forecd dralt—asz the
iron and stes] induatry during the war
poricel—zensonal fustustions dissppent.

for the series.

SURVEY OF CURRENT BUSINESS

But it remaing o guestion. whether the
aghisvernant of sustained full ‘employ-
ment would by itself tend to substan-
ilally modify ssnsonal patterzs,

Petermining the seasonal factors .

Since 0 much Iiep-ands on seasonally
adjuated data, two questions are often

As indicated earlier, cament production raised: How relinble are the seasonals?

Ara the semsonal factors umique? A

~hifef considerstion of the methods of

sensonel - adjustment will provide &
partial answer to these questions.

SEASDMAL SWINGS AMOMNG
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There are many differant methods of
adjusting time series for seasonal vari-
ationa, All, however, are based on the
fundamentsl idea that sensons! fluciu-
ationz ¢an be messured and separated
from the trend, cyelical, ang irregolar
variations. Twe basic determinationa
must be mada in tha process of deriving
sansonal factore.  First, it iz necessary
to obiain the hest possible trend-cyele
Seeand, it 35 hecessary
£o determine for ench month the aver-
agn daviation of the ariginal series {rom
this irend-cycle.

29

The most commonly nsed protedure
for accomphishing this is the rabio-to-
moving-averags method* In thiz ap-
proach on estimate of the trend-cyele is
first obteined by the use of a moving
average which combines 12 snopessive
monthly figures {or four quarterly .
ones), thereby eliminating the seasonal
glement, or by some modification or
refinement of this stap. DMvision of the
originel dats by this moving average
yields 2 series of so-called “sessonal-
iTregular ratios.”

An estimate of the seasonal factors is
then secured by avernging these ratios,
month by menth, or quarter by quarter,
and sssuming that the irresular factor
will be “averaged out’” in the process.
Finally, the original cbservationz are
seasonslly sdjusted by dividing them
by the seasonal factors. The upper
part of the chart on page 31 Hlustrates
the application of thiz mathod to traval
expenditures in foreign countries by
U5, residents, For purposes of com-
parison with a second mathod, only
first quarter data are shown.

Important modifications and  im-
provements introduced in the ratio-to-
moving-averege method hnva inelided
smoeother and more flaxible trand-oyele
eurves gnd the uze of moving seasonals.
An elactronic computer program,t which
utilizes & refined version of the moving-
average method, has slso bean de-
veloped and tested, and improvernents
nre gontineally being introduveed. A
full run of this program for a ten-year
monthiy saries requires only minutes
on & large-scale computer. This type
of program, however, should be re-
parded ns an economicsl preliminary
to professional snalysis rather then s a
substitute for it. Frofessionnl review
and specinl adjustments for cerizin
serien are still necessary end appropri-
ate. PBesides other sdvantages, the
development of electronic comprter
progroms has served to stimulate ex-
ploration Bnd diecussion of seasonal
adjustnent and has helped to widen
the use of seasonally adjusted data.

An interesting and comperatively
new approach to senscnal adjustrment

. Thladied deacripiions of tho vorisad mathods mny ba
frored in any staodaed statlybios haok,

d, A, detaiked desociption anay bo kamd in 2 TRectmaio
Computers oo Dukinesy Indikotrs,™ J. Sliskin, HEER
Oueonpim=nl Fopst' 57,
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i the usa of » regression technique.’
Basically, this procedurs involves de-
viviog a relationship (usualiy & linear
.Tegression) for each manth, ar quarter,
botwasn the ungmal data (X) and the
12-month moving aversge or Some Te-
finemant of it (X

.The lower two panefs of the chart
ghow the vse of this method. Each
oint. repregents & year, the X-reading
eorrasponding to the actusl first quarder
vaine that year and the Yooeading cor-
responding to the 12-month moving
avetege appropriate to thet value. A
siipflar chart would be used for sach of
the other querters. As & new quarierly
figure bacomes available, it is locatad
on the F-axis thorizontal) and the
corresponding Y-velue {vertical) on the
regresaion line is determined and used
as the sessonally sdjusted volue. In
thiz case the adjusted data derived by
the two methods are very close.

Soma obvious differences batween the
fwo approaches are that the vegression
procodure by-passes the derivation of
seasonal factora, yielding the seasonally
adjusted meries directly, and makes un-
necessary the extrapolation of the trend-
cycle curve for the mosi recent period,
which 15 uead in the rotio-to-moving-
average method.

The ultimate test of the acceptability
of a technique is that it yields o scason-
ally adjustad =ariez which for aay given
month does not show changes from the
pracading month in the same direction
in most years. Degpite the great prog-
TORS r.ha.t haz baat made, howevey, there
are eases whers it is axtremaly difficult
io isolate the seasonsl element, and
whare the results of the svailable sea-
ponal adjustment technigques ars for
from satisfactory. These problem cases
have sometimes led to serious guas-
thoning of the findings obtained by the
use of “‘standard” methods. The reli-
ability of & seasonal adjustment be-
gomes particularly importent when it
is necessary to decide whether or not
& furning point in a series has been
reached.

A particularly dificult month to sea-
atmally adjust is July due fo such
varying factors os vecations, letdown

2. Bes AppHentioa of the Hagristion Mathd ¢ tha An-
alysks of Etetétics) Time Boghes, Deutsche Bomdesbeok
¥Yomkivrt, Fedorn] Ropoble of Geymmany, 106 Bemoe pre
Hotrery wark mloo them lind weg dons oo
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in employmeont opportunities and in
aute and steel production. In assessing
the “trne’’ seasonally’ adjusted move-
ment in. this period, it iz often prodert
to use the averages of tha esasonally
adjusted figure for July with the pre-

Zeplember THEZ

ty Jron ouk the peuulm'm.aa of thesa
summer nonths, -
Special problems in smam:l m{,ruat,-
. ment - -
Prehmmnry adjustment.s are often
neocegeary before procseding. with the

ceding and follq:rwing munths 43 g'uidm ﬂaﬂsunul adjust-maul;' of a saries; The
EXAMFI‘.E‘S Q‘F \*M‘I’ING C‘D‘MBINNI'IDNS ﬂF C'I"CI.ICAI.
AND SEASOHA.L MO?EMH\ITE
Anaual Dota _ l_lhnl'l'llr Pata
- FEONQUNCED CYQLE:  * . . AND WIDE SEASONAL
dillion % {redio “n;.] _ Billign §
0 an
FPES[DEHH?:L SJHSTRU'ETIW .l{TI\"ITT
[ rivate o .
20 -| 0
Mow Soiilen
10 1 10
" ‘|||1|1|_||_1| o
PRONDLUNCED CYLCLE AND SMALL SEASQMAL
Hélinn 3 . Billinn ¥
A MFRS' SALES — PRIMARY NONFERROUS METALS ! | &
4 F -4 4
2 [ T T N T T R S N N AR I ' LI_LLL.I_L.LJ_L.I_LJ 2
Millon Barrels e L :TCL.E.E - - ; . WII:IE _BHA.I.: o
40 o I A0
% | FORTLAND CEMENT PRODUCTION P a0
10 1 L1 i 1 1 L1 1. 1 'I_LJ il]l!'ll?llll (L]
. SMALL CYCLE AND SMALL SEASDNAL
Bilion % Milion ¥
& . 1 [ h
GROCERY STORE SALES , '
4l gttt | o
b1 - 2
a1 L1 | Ll 11 1 1 ] ] ER Il 4 11 1Ly
1948 50 52 54 56 5B M) JPRHAMIIAS DN D
Anmea] = Manthly Avarope Hanths — 1957
Datat Canrus, Purioy of Minoa & DBE
A=Y

U5, Departrotc] of Commatcy, PiNce of B17 D Ecvann s



fact that:a:holiday. or :other regular
spnusl event may come on a differant
day of the montk, or even in s different
month, from one year to the next ie in
effsct & seasonal influencs, but & spema.l
preliminary nd;ushﬂent Is NeCessATY, as
for differesicés  in working d&yﬁ, W]:m::h
was diséuazed -sarliar,

Twa chvieus ‘instances where pre-
liminary adjustment is ‘needed are for
the varyng dates of thie mtr-::-dunuau
of new sutoracbile models from year to
year, which mflugices the sessonial pat-
termis of both production and sales, and
for the changing date of Enster with
ite stitnuldting effect on either March
ot April sales of clothing. -

The vccompanying table shows the
percentoge disizibution of apparel store
seles by months for 1961 when Easter
occurrad on April 2, and for 1657 when
it was on April 21, so that the bulk of
the clothing buying oecurred in a dil-
lerent month in these 2 years, Note
the heavier sales just befove the holiday
in each case, A fairly adequate method
hes been developed for handling the
eifect of the shifting date of Easter,
In the case of autos, on the other hand,
the effect iz not so alear, and st present
the ndjustroemé depends to a larger
extent on the judgment of the analyst.

The question sometites nrises s to

whether a more satisfastory, total can
b obtained by adiusting the agpregute
series iteeli, or by combining its senson-
ally adjusted components. Redent in-
vestigation ? has shown that the resulis
do not differ al.gn]ﬁmt-ljr prqmded that
stmilar tachniques nnd procedures hfwe
heen used. One ﬂ.dvnntage of season-
ally adjusting the wmponsnta sepa-
rately _is that it permits refinements
which' osnnot be made i the total
series, such gs appropriste correciions
for calendar voriations and unusual
mﬂuancaa The direct sdjustment of
the aggregate, however, may be used ne
o check on the sum of t-hﬂ CONPONEnts,
and such » comporison mey reveal arens
where forther study of the data s
desirahle.

Another problem is the adjustment.

of seriea which are available for only

8, "Beewmmsl Adjstavant on Elestroole Compulers’=—Re-
poet of an ininaikdiel catifieenss el iR Naovember LG,
Spntoeed by tha GEEQ and the Conleranee of Exrmpoon
Btadsbeiaas,
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short periods of time or with gaps in
the dats over pericds.  Also, of critical
importence is the determination of re-
linble szasomnl fastors for the current
vour, sincs. changes in sessonnls typi-
. colly develop end the factors for the
rocent period must be vmder constant
review. : -
Ustés of seasonols by birsiness

The use of sensonally adjusted basie
economic series by government and
private agencies s & guide to the cur-
rent performance of the economy. was
referred to eatlier in thiz avticle. Sea.-
sonally adjusted series elso have i im-
porient applications as & gmde
buginess, policy and operatiops.

First, by the use of seasonaily ad-
justed information on such key series
a8 sples, production and profits, a firm
is able to appraise its actusl perform-
ance from month t¢ monih or betwean
any other iwo pericds, uwnencambered
by the seasonsl mAuences. This con be
money eaving at times, cspecially in
an incipient reversal of the cyele. For
example, by the uze of seasonally nd-
justad series, sormne department efore
executives detected a wenkmess in sales

ag far back as July I8 and took -

necessary actions with regard to their
inventory policy, hiring, and 50 on, thus
minimirng theit loszes during the I048-
49 - downturn. But many factors must
enter into such evaluaiions, and refine-
ments of the raw data are LeCsssary.

In other cases tha sm-unal pattarn
pmndw soma help in gaang copacity
requu'amanta This is of particular im-
portence in an industry lika electric
power where sufficient capacity over
short periods must be a?mlable to meet
seasonal peak londs.

Becond, seasonsl factors have an jm-
portant: application in - forecasting.
Many firms must prepare their produc-
tion and sales schedules well ahead on
p monthly or quarterly besie. Raw
materigls must be purchesed in suffi-
cient pmounts and with adequaete in-
ventory carryover. Advertizing ex-
pinses must be allecated over the yemr;
these are frequently based on a per
centore of zales. Seasonal hiring and
quotas for solesmen must likewize be
panoned shead. A forecast of the sales
anticipated naonth by month, or quarter
by quarter, for the ensuup yesr vennlly

Willlan 5
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" SEASOMNAL -ADJUSTMENT TECHMIGUES
Travel Snponditures oF VLS. Reaidenis in
Formigiin Covnliies

ACTUAL DATA AND MOVING AYERAGE
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provides the nacesgary guida for making
many of these operntiongl decisions.

At least ewo appronches are available
to obtain unedjusted monthly or quar-
terly forecnsts. In the first, an annual
forecast is decided vpon by the welliza-
tion of soy one of several available
methods: oftem  individual judgment
adds the finsl touch in arriving at the
“best’’ estimate for the year as a whaole.
The monthly or guarierly forecasts may
then be derived by prorating the snoual
total in accordance with the ssasonal
pattern derived from the firm’s past
experience.

Ths second method is used when the
forecasts rely on the firm's aoalyes of
the fectors influencing jis guarterly or
monthly fluctuations based on prior
experience. In this approach the move-
ment of asasonslly adjusted data for the
company is soalyzed snd quarterdy
or monthly forscasts are devaloped in
seasonally adjusted terms. The soe-
sonal factors applicable to the particu-
lar year are then used to converi the
foracasts to unadjusted estimates for
the months or quarters.

Some firms vee seasonal patterns to

BSURVEY OF CURRENT BUSINESS

guide them i stabilizing their operations
over the vear. More specifically, if a
compnny 35 engaged in highly ssasonal
itams, it may exzpericnce wide swings
in empleyment, purchesing,  sod soles
with costly and distorbing.. conae-
quencez. . One method of overcoming
this factor is to diversify operstions
by adding new lines with offsetling
seazonals, For example, apparel stores
that formerly cairied men’s weay ex-
clusively have added women's wear
Imes. The gpurt in these "ssles - at
Eastar-time has helped to supplement
their sales of men’s clothing during this
‘pericd. On the other hand, men’s
wear sales exhibit larger seasonsl gains
than women’s in June snd Decsmber.
By ndding women’s apparel;, therefors,
some stores have beem abla to leszen
the extent of the zeagonal fluctuations
in their agoregate sales.

Hirhly =eazonal resort areas hava
attempted to overcome o similar prob-
lam by introducing new industries.
Diversification is not always practical,
however, and some maonufacturers have
overcome the problem of wide sensonal
funtueations by rescheduling produoction

Baptember . 1982

-and by buillding up stocks i the

“off-séason” . peried, thus providing
greater continuity in their operations,
Eﬂ'acts of mﬂderanrig msmmh _
Thug, while there has hm some eon-
exiona effort on the pert of firmes to
moderate their seasonals, the effert can
he only limited in scope, As indieatad .
earlier, seasoiials aiise fron: influsnces
such ag wu,ther condlitions and changes
in consumer tastes, whmh are to.a
large extent not . eontrollabla. Whils
increased efforts to lessen . seasonal
swings are desirable and haye mazy
worthwhile. effects, such as. pruﬂdmg
more continuons employviient to workers
and stobilizing yaw matarial purchases
in seaccnal industries, névertheless their
contribution to economiv growth wouid
apparently be small, as indicated by a
study © recently veleased by the Com-
mittea for Beonomic Davelopment.

9. Tt was eathoated that IF fero-thiedt of the sasmnal flocts
niions in Teetiinrih pEodabti cottd b SEmingded o the
mexi bwo decades the contribmtion of this fector slona o
thin ool A Al GroTrth pati ol 3 pavelnt woitd amotnl
tronky one-tenth of coe pazeent.  *'Tla Bercer of Tommomnie
Crowth i #ho Toited Staies'" E. F. Tanobsn, Bopple-
mealary Fapar Mo, 13,

. S, Direet Foreizgn Investments
(Continued from p. 28)

East, both foreign production by 1.5,
enterprises and exports from the United
States rose by abont 25 percent In
the period. Ezports to these aress are
still larger than locsl produwetion by
United States-owned plants for most
major commodities and include, of
course, shipments financed by Govern-
ment grants and eredits.

Produstion by 1.S. companies of
these meniacturing commodities in
Latin America has maade considerable
gaing since 1957, incrensing by $1
billion to6 o total of $2.4 billion. In
the same period, exports from tha

United States hava declined, so that
local producticn in the ares of such
items aes chemicals, elecirical machin-
ary, and transportation equipment noar
azceeds US. axporis,

The comparative volumes of exports
and local seles are inBuenced by many
factors, incdluding oversll damend con-
ditions in individual forelgn markets,
the degree of interchangsability be-
tween opecifie products, 2pecial foreipn
exchonge or trading restrigtions en-
forced in some couniries, the technical
eonditions of production sod shipment,
and many others,



